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MglHQD FOR PREPARING PYRTMIDIN-4 -ONE CC8VIPUUND 



5 [Field of Invention] 

The present invention relates to a method for pre- 
paring pyr imidin- 4 - one compounds . TO 

[Background of Invention] ~ « 

10 The pyriirddin-4-one cottpcnmds such as quinazolin-4- ^ 

one compounds, pyrazolopyr imidin- 5 - one compounds, and ^ 
thienopyrinddinone compounds are useful compounds as 
starting compounds or intermediate compounds for prepar- 
ing pharmaceutically active chemical compounds and agri- . FTB 

15 cultural chemical conpounds . O 
Chem. Pharm. Bull., 46/ 1926(1998) describes a meth- O 
od for preparing a pyr imidin- 4 - one by reacting anthranil- -< 
ic acid with formamide. 

EP 1029853A describes a method for preparing 6-iodo- 

20 quinazolin-4 -one by reacting 5-iodoanthranilic acid with 
formamidine acetate in ethanol for 20 hours. 

J, Org. Chem, , 18, 138(1953) describes a method for 
preparing qiiinazolin-4-one by reacting methyl anthrani- 
late with formamide in the presence of ammonium formate. 

25 J. Med. Chem. , 41., 4021(1998) describes that 3 -ben- 

zyl - 2 -butyl - 3H-pyr ido [3 , 2-d] pyr imidin- 4 - one hydrochloride 
is obtained with a yield of 8% by reacting 3-amino-2- 
pyridinecarboxylic acid with pentanoic acid anhydride at 
140°C and further reacting the reaction product with 

30 benzylamine at 200°C. 

WO 01/98284 describes that pyr^olopyrimidin-7-one 
is prepared with a yield of 7% by 4 -amino -l -methyl -n- 
propyl- lH-pyrazol - 5 - carboxylate with a benzamidine com- 
pound in xylene. 

35 Angew. Chem. Int. Ed. Engl., 2, 136(1968) describes 

a method of reacting an amino thiophenecarboxylic acid 
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cxsmpound with, a variety of nitrogen atom-containing com- 
pounds (e.g. , formamide, nitriles, imino esters) . 

The above-mentioned various methods for preparing 
pyrimidin-4 -one confounds have problems in the complicat- 
5 ed reaction involved, yields, and the use of dangerous 
starting compounds. 

[Disclosure of Invention] 
[Object of Invention] 
10 The present invention has a main object to provide a 

novel method for preparing a pyrimidin-4 -one compound. 
Particularly, the invention has an object to provide a 
novel method for preparing a pyrimidin-4-one compound 
with a high yield under simple and moderate reaction 
15 conditions from easily available starting compounds hav- 
ing low dangerous properties. 

[Summary of Invention] 

The present invention resides in a method for pre - 
20 paring a pyrimidin-4 -one compound having the formula (5) : 



25 




(5) 



in which Ar represents an aromatic hydrocarbyl or hetero- 
cyclic ring optionally having a substituent, R* represents 

30 hydrogen or a hydrocarbyl group, and R*> represents an atom 
or a group which does not participate in the below-men- 
tioned reaction, provided that R b is other than hydrogen 
where R a is hydrogen; 

which comprises reacting an aminoarylcarboxylic acid 

35 compound having the formula (1) : 
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(1) 

NH 2 



in which Ar has the above-mentioned, meaning, and R 1 repre- 
sents hydrogen or a , hydrocarbyl group; 
with an organic acid compound, having the formula (4) : 

(R 3 0) 3 CR b (4) 



in which R 3 represents a hydrocarbyl group, and R? has the 
above-mentioned meaning; 
15 in the presence of a nitrogen atom- containing compound 
having the formula (2) or (3) : 



RfNHa (2) 
R a CX> a NiyR* (3) 



in which R 2 represents hydrogen or a hydrocarbyl group/ 
and R? has the above-mentioned meaning. 

Preferred embodiments of the invention are described 
below. 

25 (1) The reaction is performed in an organic sol- 

vent. 

(2) The organic solvent is a polar solvent* 

(3) The polar solvent is a lower alcohol having l 
to 6 carbon atoms - 

30 (4) The nitrogen atom- containing compound is an 

amine compound or ammornum acetate* 

(5) The reaction is performed at a temperature in 
the range of 40 to 200°C. 

(6) - Ar is a 5- or 6-membered aromatic hydrocarbyl 
35 ring optionally having a substituent ♦ 

(7) : Ar is a 5- or 6-membered aromatic heterocyclic 
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ring optionally having a substituent* 

(8) The pyr imidin- 4 - one compound has the formula 

R O 



R 6>Sc^N^R b " 
R 7 



(7) 



in which each of R a and R b has the meaning defined as 
above, each of R 4 , R s , R 6 and R 7 independently represents 
an atom or a group which does not participate in the 
reaction, provided that R 4 , R 5 , R 6 and R 7 can form a ring 
15 in optional combinations, and each of X 1 , X 2 , X 3 and X* 
independently represents a carbon atom or a nitrogen 
atom, provided that, where any of x x , X 2 , X 3 and X* are ni- 
trogen atoms, the nitrogen atoms do not have the atom or 
group thereon, 

20 and the aminoarylcarboxylic acid compound is an 

aminocarboxylic acid compound having the formula (6) : 

R 4 



R 5 v^ 2 J>CL^-COOR a 



11 «> 



R XT NH2 



30 in which each of X 1 , X*, X 3 , X 4 , R 4 , R 5 , R 6 , and R 7 has the 
meaning defined as above, and R 8 represents an atom or a 
group which does not participate in the reaction. ■ ■ 

(9) The pyr imidin - 4 - one compound is a quinazolin-4 - 
one compound having the formula (9) : 
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15 



20 



35 




(?) 



in which each of R 3 and ; JR* has the meaning defined as 
above, each of R 4 , R 5 , R 6 and R 7 independently represents 
10 an atom or a group Which does not participate in the 

reaction, provided that R 4 , R 5 , R* and R 7 can form a ring 
in optional combinations, 

and the aminoarylcarboxylic acid compound is an 
anthranilic acid having the formula (8) : 




COOR'* 

(8) 

NH-2 



in which each of R 4 , R 5 , R 6 , and R 7 has the meaning defined 
as above, and R a represents an atom or a group which does 
25 not participate in the reaction . 

(10) The pyrimidin-4 -one conpound is a pyrazolo- 
pyrimidin- 7 -one conpound having the formula (11): 



30 




(11) 
R 10 

in which each of R a and R b has the meaning defined as 
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above, each of R 9 and R 10 independently represents an atom 
or a group which does not participate in the reaction, 
provided that R 9 and R 10 can form a ring in combination, 
and the antijooarylcarboxylic acid conpoimd is an 
5 aminqpyrazolcarboxylic.acid having the formula (10); 



10 




(10) 



in which each of R 9 and R 10 has the meaning defined as 
above, and R 8 represents an atom or a group which does not 
15 participate in the reaction. 

(11) The pyrimidin-4-one compound is a thieno- 
pyrimidine cotrpound having the formula (13) : 



20 




(13) 



in which each of R* and R* has the meaning defined as 
above, each of R 4 , R 5 , and R 6 independently represents an 
atom or a group which does not participate in the reac- 
tion, provided that R 4 , R 5 , and R 6 can form a ring in 

30 optional combinations, and at least one of X s , X 6 and X7 
represents a sulfur atom, and other is carbon atom, pro- 
vided that, where any of X 5 , X* and X 7 are sulfur atoms, 
the sulfur atoms do not have the atom or group thereon, 
and the aminoarylcarboxylic acid compound is an 

35 amino thiqphenecarboxylic acid compound having the formula 
(12): 
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(12) 



in which each of X 4 , X?/ X 6 , R 4 , R 5 , and R € has the meaning 
defined as above, and R e represents an atom or a group 
10 which does not participate in the reaction. 

[Effects of: Invention] 

The method of the invention enables to prepare 
pyrimidin-4-ane compounds with high yields under simple 
15 and moderate reaction conditions from easily available 
starting compounds having low dangerous properties - 

[Preferred Embodiments of Invention] 

Ar, R*, R b , R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , and R*° 
20 of the af orement ioned formulas are described below in 
more detail. 

Ar is an aromatic hydrocarbyl (or hydrocarbon) ring 
or an aromatic heterocyclic ring. These rings can have a 
substituent. Preferred are 5- or 6-merribered aromatic 

25 hydrocarbyl rings and 5- or 6- member ed aromatic heterocy- 
clic rings which can have a substituent. 

R a is a hydrogen atom or a hydrocarbyl group • Exam- 
ples of the hydrocarbyl group are alkyl groups having 1 
to 12 carbon atoms such as methyl, ethyl, propyl, butyl, 

30 pentyl, hexyl, heptyl, octyl, nonyl, and decyl; 

cycloalkyl groups having 3 to 12 carbon atoms such as 
cyclqprqpyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl/ and cyclooctyl; aralkyl groups having 7 to 
22 carbon atoms such as benzyl, phenetbyl, and 

35 phenylprcpyl; and aryl groups such as phenyl, p-tolyl, 
naphthyl, and anthryl. 



05-12-16;18;30 ; fllffiffrai- 



US. NIXON 



; 0333581 797 



# 10/ 



. -8- ,! 

' ' '• v 

R* is an atom or a group which does not participate 
the. react ion involved in the method of the invention. 
Examples include hydrogen atom, alkyl groups / cycloalkyl 
groups, aralkyl groups, aryl groups, halogen atoms, hy- 
5 droxyl group, alkoxy groups, alkylthio groups, nitro 
group, cyano group, carbonyl group, amino groups, and 
carboxyl group* These groups can further have a substi- 
tuent which does not participate in the reaction in- 
volved. Exatrples of the substituents are those described 
10 hereinbefore. Examples of the halogen atoms include 

fluorine, chlorine, bromine, and iodine. The alkylthio 
groups can be methyl thio, ethyl thio, or propyl thio, 

R 1 is a hydrogen atom or a hycbrocarbyl (hydrocarbon) 
group. Examples of the hydrocarbyl groups are those 
15 described for R a . 

R 2 is a hydrogen atom or a hydrocarbyl (hydrocarbon) 
group. Examples of the hydrocarbyl groups are those 
described for R* # " 

R 3 is a hydrocarbyl (hydrocarbon) group. Exaitples of 
20 the hydrocarbyl groups are those described for R a . 

R 4 , R 5 , R 6 , R 7 , R 8 , R* and R 10 are the same as or 
different from each other, can have a substituent, ,and 
are groups which do not participate in the reaction. 
Examples of these groups include hydrogen atom, alkyl 
25 groups, cycloalkyl groups, aralkyl groups, aryl groups, 
halogen atoms, hydroxy 1 group, alkoxy groups, alkylthio 
groups, nitro group, cyano group, carbonyl group, amino 
groups (except for R 4 ) , and carboxyl group (except for 
R 7 ). 

30 The alkyl groups can be methyl, ethyl , propyl, bu- 

tyl, pentyl, hexyl, heptyl, octyl, nonyl, or decyl. 
These groups can be in any isomer forms . 

The cycloalkyl groups can be cyclopropyl, cyclo- 
butyl, cyclopentyl, cyclohexyl, cycloheptyl, or cyclo- 

35 octyl. 

The aralkyl groups can be benzyl, phenethyl, or 
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phenylprqpyl . These groups can be any isomer forms. 

Hoe aryl groups can be phenyl, p-tolyl, naphthyl, or 
anthryl. These groups can be in any isomer forms. 

The halogen atoms can be fluorine, chlorine, bro- 
5 mine, or iodine. 

The alkoxy groups can be methoxy, ethoxy, or prop- 
oxy. These groups can be in any isomer forms . 

The alJcyl thio , groups, can be methyl thio, ethyl thio, 
or propylthio* These groups can be in any isomer forms. 

10 The alkyl groups, cycloalkyl groups, aralkyl groups, 

aryl groups, alkoxy groups, alkyl thio groups and amino 
groups can have a substituent . The substituent can be a 
substituent connected via a carbon atom, a substituent 
connected via an oxygen atom, a substituent connected via 

15 a nitrogen atom, a substituent connected via a sulfur 
atom, or a halogen atom. 

Examples of the substituents connected via a carbon 
atom include alkyl groups such as methyl, ethyl, propyl, 
butyl, pentyl, and hexyl, cycloalkyl groups such ais 1 

20 cyclcpropyl, cyclobutyl, cyclopentyl, and cyclohexyl, 
alkenyl groups such as vinyl, allyl, prqpenyl, cyclo- 
propenyl, cyclobutenyl, and cyclopentenyl , heterocyclic 
groups such as pyrrolidyl, pyrrolyl, furyl, and thienyl, 
aryl groups such as phenyl, tolyl, xylyl, biphenylyl, 

25 naphthyl , anthryl , and phenanthryl, acyl groups (which 
can be acetallized) such as formyl, acetyl, prqpionyl, 
acryloyl, pivaloyl, cyclohexyl carbonyl , benzoyl, 
naphthoyl, arid toluoyl, carboxyl groups, alkoxycarbonyl 
groups such as methoxycarbonyl and ethoxycarbonyl , 

30 aryloxycarbonyl groups such as phenoxycarbonyl , haloge- 
nated alkyl groups such as trif luoromethyl, and cyano 
group. These groups can be in any isomer forms. 

Examples of the substituents connected via an oxygen 
atom include hydroxyl group, alkoxy groups such as meth- 

35 oxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy, hept- 
yloxy, benzyloxy, piperidyloxy, and pyranyloxy, and aryl- 
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cxxy groups such as phenoxy, tolyloxy, and riaphthyloxy . 
These groups can be in any isomer forms . 

Examples of the substituents connected via a nitro- 
gen atom include primary amino groups such as me thy 1- 
5 amino, ethylamino, butylamino, cyclohexylamino, phenyl - 
amino, and xiaphthylaminb , secondary amino groups such as 
dimethylamino , diet±ylamino, di butylamino, methylethyl - 
amino, tnethybutylamino, and diphenylamino, heterocyclic 
amino groups such as morpholino, thiomorpholino, piper i- 
10 dino, piperazinyl, pyrazolidinyl, pyrrolidine, and 
indolyl. These groups can be in any isomer forms . 

Examples of the substituents connected via a sulfur 
atom include mercapto group, thioalkoxy 1 groups such as 
t±Liomethoxy, thioethoxy, and thiopropoxy, and thioarylosxy 
15 groups such as thiophenoxy, thiotolyloxy and thionaphth- 
yloxy* These groups can be in any isomer forms. 

Examples of the halogen atoms include fluorine, 
chlorine, bromine, and iodine. 

The reaction involved in the preparation method of 
20 the invention is further described below.. 

The nitrogen atom- containing compound of the afore- 
mentioned formula (2) or (3) cam be employed preferably 
in an amount of 1 to 100 moles, more preferably in an 
amount of 3 to 40 moles, per one mole of the amixLoaryl- 
25 carboxylic acid. The nitrogen atom- containing compound 
can be in any of gas/ liquid, and solid. Otherwise, the 
compound can be employed in a solution in an organic sol- 
vent such as a polar solvent (e.g., alcohol) . 

The organic acid compound of the formula (4) can be 
30 employed preferably in an amount of 1.0 to 15 moles, more 
preferably in an amount of 1.1 to 5.0 moles, per one mole 
of the aminoarylcarboxylic acid. 

The reaction involved in the method of the invention 
can be carried out in the presence or absence of a sol- 
35 vent . There are no specific limitations with respect to 
the solvents, under the condition that the solvent does 
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not give adverse effect to the reaction* Examples of the 
solvents include alcohols such as methanol, ethanol, iso- 
propyl alcohol/ n-butyl alcohol/ t -butyl alcohol, and n- 
pentanol, amides such as N , N-dimethylf orrnamide and N- 
5 methylpycrolidone, ureas such as N,N' -dimethylitrudazoii- 
dinone, sulfoxides such as dimethyl sulfoxide, aromatic 
hydrocarbons such as benzene, toluene, xylene, and 
mesitylene, halogenated M hydrocarbons such as methylene 
chloride/ chloroform, and dichloroethane, nitriles such 

10 as acetonitrile and pzopionitrile, and ethers such as 

diethyl ether, tetrahydrofuran, and dioxane. Preferred 
are alcohols, amides, and nitriles. More preferred are 
methanol, etha.no! , N, N 1 -cUnetliylimidazolidinone, and 
acetonitrile. The solvents can be used singly or in 

15 combination. 

The solvent can be employed, preferably in an amount 
of 0 to 50 g, more preferably 0 to 20 g, most preferably 
0 to 5 g, per one mole of the aminoarylcarboxylic acid. 
The amount may vary depending on the condition of the 

20 liquid reaction mixture aiid/or easiness for stirring. 

The reaction Involved in the method of the invention 
can be carried out by mixing and stirring the nitrogen 
atom- containing compound, aminoarylcarboxylic acid com- 
pound, organic acid compound, and solvent under inert gas 

25 atmosphere. The temperature for the reaction is prefera- 
bly in the range of 40 to 200°C, more preferably 50 to 
150°C. There is no limitation on pressure for the reac- 
tion. 

The final product, i.e., the pyrimidin-4-one com- 
30 pound, can be isolated and purif ied after conpletian of 
the reaction by known methods such as extraction, filtra- 
tion, concentration distillation, recrystallization, 
and/or column chromatography. 

The invention is further described by the following 
35 examples* 
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[Example 1] Synthesis of 6-iodo-2-methylquinazolir>-4-one 

In a pressure resistant, 10 rriL- volume stainless 
steel vessel, 1.00 g (3*8 mmol) of 5^iodoanthranilic 
acid, 2.47 g (15.2 mmol) of ethyl orthoacetate, and 5.0 
5 niL (38 tnmol) of 15 wt.% ammonia -methanol solution were 
heated at 125°C for 8 hours for performing a reaction. 
After the reaction was complete, ti^e reaction mixture was 
cooled to room temperature and concentrated. To the 
concentrated reaction mixture was added 20 mL of water, 
10 to precipitate a crystalline product. The crystalline 
product was collected by filtration, to give 0.94 g 
(yield after isolation: 86%) of 6-iodo-2-methylquinazol- 
in-4-ane as a white crystalline product! 

The 6 - iodo- 2 -methylquinazolin- 4 -one had the follow- 
15 ing properties: 

^-NMR . (DMSO-dc , 6 (ppm) ) ; 2.33 (3H, s) , 7.36 (1H, d, 
J=8.5Hz), 8,04 (1H, dd, J=8. 6, 2 .1 Hz) , 8.35 (1H, d, 
J=2.0Hz), 12.23 (1H, brs) 
CI -MS (m/e) : 287 (M+l) 

20 

[Example 2j Synthesis of 6-iodo-3^methylquinazolin-4-one 

The procedures of Exartple 1 were repeated except 
that 2.47 g (15.2 mmol) of ethyl orthoacetate and 5.0 mL 
(38 mmol) of 15 wt.% ammonia -methanol solution were re- 
25 placed with 1.61 g (15.2 mmol) of methyl orthoformate and 
5.0 raL (28 mmol) of 20 wt.% methylamine- methanol solu- 
tion, respectively. There was obtained 0.98 g (yield 
after isolation: 90%) of 6-iodo-3-methylquinazolin-4-one 
as a brownish gray crystalline product. 
30 The 6 - iodo - 3 -methyl quinazol in- 4 - one had the follow- 

ing properties: 

X H-NMR (DMSO-cU, 6 (ppm)): 3.94 (3H, s) , 7,46 (1H, d, 
J=8.4 Hz), 8.09 (1H, dd, J*8.4, 1.8Hz), 8.40-8.42 (2H, 
m) 

35 CI -MS (m/e) : 287 (M+l) 
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[Example 3] Synthesis of e-iodo-^^-diraethylquinazolixL^- 
one 

Hie procedures of Exanple 1 were repeated except 
that 5.0 mL (38 mmol) of 15 wt.% ammonia-methanol solu- 
5 tion were replaced with 5.0 mL (28 mmol) of 20 wt.% me- 
thylamine -methanol solution. There was obtained 0.83 g 
(yield after isolation: 73%) of 6-iodo-2, 3-dimethyl- 
quinazolin-4-one as a vtfiite crystalline product. 

"The 6-iodo-2 7 3-dimethylguinazolin-4-one had the fol- 
io lowing properties: 

X H-NMR. (EMSO-d*, 8 (ppm) ) : 2.56 (3H, s), 3.31 (3H, s) , 
3.52 (3H, s), 7.36 (1H, d, J=8.4 Hz), 8.04 (1H, dd, 
11=8.5, 1.8 Hz) , 8.36 (1H, . d, J=2 . 1 Hz) 

CI -MS (m/e) : 301 (M-KL) 

15 

[Exaitple 4] Synthesis of 6-iodo-3-phenylquinazolin-4-one 

In a pressure resistant , 20 mL-volume stainless 
steel vessel; 1.00 g (3.8 mmol) of 5-iodoanthranilic 
acid, 1.13 g (15.2 mmol) of ethyl orthoformate, 0.71 g i 
20 (7.6 mmol) of aniline, and 10 mL of n-pentanol were heat- 
ed at 125°C for 8 hours for performing a reaction. After 
the reaction was complete, the reaction mixture was 
cooled to room temperature and concentrated. To the 
concentrated reaction mixture was added 20 mL. of water, 
25 to precipitate a crystalline product. The crystalline 
product was collected by filtration, to give 0.87 g 
(yield after isolation: 66%) of 6 - iodo - 3 -phexiylquinazol - 
in- 4 -one as a white crystalline product. 

The 6 - iodo - 3 -phenyl quinazolin- 4 - one had the follow- 
30 ing properties: 

Hl-NMR (DMSO-d*, 6 (ppm)): 7.51-7.58 (6H, m) , 8.17 
(1H, dd, J=8.7, 2.4 Hz), 8.39 (1H, s) , 8.46 (1H, d, J=2.1 
Hz) 

CI -MS (m/e) : 349 (M+l) 

35 

[Example 5] Synthesis of 6 - iodo - 3 -benzylquinazol in- 4 -one 
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in a pressure resistant, 20 mL- volume stainless 
steel vessel, 1.00 ,g (3.8 mmol) of 5-iodoanthranilic 
acid, 1,13 g (15*2 mmol) of ethyl orthoformate, 0.81 g 
(7.6 mmol) of benzylamine, and 10 mL of n-pentanol were 
5 heated at 125°C for 8 hours for performing a reaction. 

After the reaction was complete, the reaction mixture was 
cooled to room temperature and concentrated . To the 
concentrated reaction mixture was added 4 mL of 1 mol/L 
hydrochloric acid, to precipitate a crystalline product. 
10 The crystalline product was collected by filtration, to 
give 1.36 g (yield after isolation: 99%) of 6-iodo-3- 
benzylquinazolin-4-one as a white crystalline product. 

The 6-iodo-3-benzylquinazolin-4-one had the follow- 
ing properties: 
15 ^-NMR (DMSO-d*, 6 (ppm) ) : 3.32 <2H, s) , 7.32-7.36 

(5H, m), 7.49 (IK, d, J=8,7Hz), 8 . 11 (1H, d, J=2 .1 Hz) , 
8.42 (1H, d, J=1.8 Hz), 8.61 (1H, S) 
CI -MS (m/e) : 363 (M+l) 

20 [Example 6] Synthesis of 3H-pyrido[2,3"d]pyrimidin-4-one 
In a pressure resistant, 10 mL- volume stainless 
steel vessel, 1.00 g (7.2 mmol) of 2-aminonicotiniG acid, 
3.07 g (28.8 mmol) of methyl orthoformate, and: 5.0 mL (38 
mmol) of 15 wt.% ammonia--methanol solution were heated at 

25 105°C for 8 hours for performing a reaction. After the 

reaction was conplete, the reaction mixture was cooled to 
room temperature and concentrated under reduced pressure, 
to give 1.06 g (yield after isolation: 100%) of 3H- 
pyrido[2,3-d]pyrimidin-4-one as a black solid product. 

30 The 3H-pyrido [2 , 3 -d] pyrimifli n-4-one had the follow- 

ing properties: 

*H-NMR (DMSO-d*, 5 (ppm) ) : 3.36 (1H, brs) , 7.46 (1H, 
(3d, J=8.0, 4.5 Hz), 8.31 (1H # s) , 8.45 (1H, dd, J=7.8, 
2.1 Hz), 8.87 (IK, dd, J=4.8, 2.1 Hz) 

35 CI -MS (m/e) : 148 (M+l) 
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[Reference Exanple 1] Synthesis of 4 -amino- 1 -methyl- 3 -n- 
propyl -2H-pyrazole- 5 -carboxylic acid 

In a 200 mL-volume glass reaction vessel equipped 
with a stirrer, a thermometer and a reflux condenser, 
5 10.0 g (46-9 mmol) of l-methyl-4-nitro-3-n-propyl-2H- 
pyrazol-5-carboxylic acid, 2 g of 5 wt.% Pd/C (water 
content: 50%), and 100 rriL of ethanol were stirred at 50°C 
for 5 hours in a hydrogen atmosphere, for performing a 
reaction,. After the reaction was complete, the reaction 
10 mixture was cooled to room terrperature, filtered/ and 

concentrated under reduced pressure, to give 8,0 g (yield 
after isolation: 80%) of 4-anrino-l-methyl-3-n-propyl-2H- 
pyrazol-5 -carboxylic acid as a red solid product. 

The 4 -amino - 1 -methyl - 3 -n-propyl - 2H-pyrazol - 5 - carbox- 
15 ylic acid had the following properties: 

X H-NMR (nVKO-d^, 6 (ppm) ) : 0.98 (3H, t, J=7.6 Hz), 
1.63-1.70 (2H, m), 2.51 (2H, t, J=7.2 Hz), 4.01 (3H, s) , 
6.96 (3H, brs) 

CI -MS (m/e) : 184 (M+l) 

20 

[Example 7] Synthesis of 1 -methyl -3 -n-propyl- 1, 6-dihydro- 
pyrazolo [4 , 3 -d] pyrimidin- 7 -one . 

In a pressure resistant, 10 mL-volume stainless 
steel vessel, 0.85 g (4.64 mmol) of 4 - amino - 1 -methyl - 3 -n- 
25 propyl -2H-pyrazole- 5 -carboxylic acid prepared in Refer- 
ence Example 1, 1.74 g (16-4 mmol) of methyl ortho form- 
ate, and 5.0 mL (38 mmol) of 15 wt.% ammonia-methanol 
solution were heated at 120*0 for 8 hours for performing a 
reaction . After the reaction was complete, the reaction 
30 mixture was cooled to room temperature and concentrated 
under reduced pressure, to give 0,48 g (yield after iso- 
lation: 54%) of 1 -methyl -3 -n-propyl -1, 6-dihydropyraLzolo- 
[4, 3-d] pyrimidin -7 -one as a black solid product. 

The 1 -methyl - 3 -n-propyl - 1 , 6 -dihydropyrazolo [4 , 3 -d] - 
35 pyrimidin- 7 -one had the following properties: 

Hl-NMR (DMSO-de, 6 (ppm) ) : 0.91 (3H, t, J=7.5 Hz) , 
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1.68-1-75 (2H, m), 2.74 (2H, t, J=7.2 Hz), 4.12 (3H, s) , 
7.80 (1H, s) 

CI -MS (m/e) : 193 (M+l) 

5 . JExanple 8] Synthesis of 3H-thienob/2-d]pyrimiciin-4-one 
In a pressure resistant, 10 mL- volume staiinless 
steel vessel, 1.00 g (6.36 mmol) of methyl 3-aminothio- 
phene - 2 - carboxylat e , 2.02 g (19.1 mmol) of methyl ortho- 
formate/ and 5.0 mL (38 mmol) of 15 wt . % ammonia-methanol 
10 solution were heated at 130°C for 7. hours for performing a 
reaction. After the reaction was complete, the reaction 
mixture was cooled to room temperature and concentrated 
under reduced pressure. To the concentirated reaction 
mixture were successively added 50 mL of ethyl acetate 
15 and 50 mL of water. The aqueous portion was separated 
from the organic portion. The aqueous portion was con- 
. centrated to dryness under reduced pressure, to give 0.84 
g (yield after isolation: 87%) of 3H-thieno [3, 2-d] - 
pyrimidin-4-one as a black solid product. 
20 The 3H-thieno [3 , 2-d] pyrimidin-4-one had the follow- 

ing properties: 

^H-NMR (DMSO-d*, 6(ppm)): 7.29 (1H, d, J=5.1 H?), 
7.99 (1H, d, J-5.5 Hz), 8.12. (1H, s) 
CI -MS (m/e): 153 (M+l) 

25 

[Exanple 9] Synthesis of 6 - iodo - 2 -methylquinazolin-4 -one 

In a pressure resistant, 10 mL-volume stainless 
steel vessel, 1.22 g (15.8 mmol) of ammonixjm acetate, 
1.00 g (3.8 mmol) of 5-iodoanthranilic acid, 2.54 g (15.7 

30 mmol) of ethyl orthoacetate , and 5.0 mL of methanol were 
heated at 130°C for 16 hours for performing a reaction. 
After the reaction was conplete, the reaction mixture was 
cooled to room temperature and concentrated. To the 
concentrated reaction mixture was added 30 mL of water, 

35 to precipitate a crystalline product. The crystalline 
product was collected by filtration, to give 0.348 g 
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(yield after isolation: 32%) of 6-iodo-2-met3iylqiiinazol- 
in-4-one as a white crystalline product. 

The 6-iodo-2-methylquinazolin-4-one had the follow- 
ing properties: 

5 ^-NMR (EMSO-d^ # 6 (ppm) ) : 2.33 (3H, s) , 7.36 (1H, d, 

J=8.5 Hz), 8.04 (1H, dd, J=8.6 I 2.1 Hz) ; 8.35 (1H, d, 
J=2.0Hz), 12.23 (1H, brs) 
CI -MS (tn/e) : 28,7 l4 (M+l) 

10 [Exanple 10] Synthesis of 3H-thieno [3, 2-d] pyrimidin-4-ane 
In a pressure resistant , 10 mL-volume stainless 
steel vessel, 2.04 g (26 mmol) of arnmonium acetate, 1.00 
g (6.36 ninol) of methyl 3-aminothibphene-2-carboxylate, 
2.76 g (26 mmol) of methyl orthoformate, and 5.0 mL of 

15 methanol were heated at 60-70°C for 6 hours for performing 
a reaction. After the reaction was complete, the reac- 
tion mixture was cooled to room temperature and analyzed 
(according to absolute quantitative analysis) by high 
performance liquid chromatography. There was produced 

20 0.91 g (reaction yield: 94%) of 3H-thieno [3, 2-d]pyrimid- 
in-4-one. The reaction mixture was then concentrated 
under reducfed pressure. To the concentrated reaction 
mixture was added 40 mL of water, to precipitate a solid 
product, to give 0.26 g (yield after isolation: 27%) of 

25 3H-thieno[3,2-d]pyrimidin-4-one as a brown solid product. 

.The 3H-thieno [3 , 2-d] pyrimidin-4-one had the follow- 
ing properties: 

X H-NMR (DMSC-d^, 6 (ppm)): 7.40 (IK, d, J=5.4Hz), 
8.15 (1H, s), 8.18 (1H, d, J=5.4 Hz), 12.48 (1H, brs) 

30 CI -MS (m/e) : 153 (M+l) 

[Exanple 11] Synthesis of 2 -methyl -3H-pyrido [2 , 3 -d] - 
pyrimidin-4 -one 

In a pressure resistant, 10 mL-volume stainless 
35 steel vessel, 1.63 g (21.1 mmol) of ammonium acetate, 

0.70 g (5.07 mmol) of 2-aminonicotinic acid, 3.39 g (20.9 
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rnmol) of methyl orthoacetate, and 3*2 mL of methanol were 
heated at 130°C for 16 hours for performing a reaction. 
After the reaction was complete / the reaction mixture was 
cooled to room tenperature and concentrated under reduced 
5 .pressure. The concentrated reaction mixture was washed 
with 30 mL of chloroform, and purified by silica gel 
chromatography (column: Wakogel C-200, developing sol- 
vent: ethyl acetate and methanol, in sequence) to give 
0.40 g (yield after isolation: 49%) of 2-methyl-3H- 
10 pyrido [2, 3-d]pyrinddin-4-one as a pale yellow solid prod- 
uct . ' 

The 2 -methyl -3H-* pyrido [2, 3-d] pyrimidin-4-one had the 
following properties: .* ' 

^-NMR (DMS0-d«, 6(ppm)): 2.33 <3H, s) , 7-36 (1H, d, 
15 J=8.5 Hz), 8*04 (1H, dd, J=8.5, 2.2 Hz), 8.33 (1H, d, 
J=2.0 Hz) , 12.33 (1H, brs) 

CI -MS (m/e) : 162 (M+l) 

[Example 12] Synthesis of 1, 5-dihydropyrazolo [3, 4-d] - : 
20 pyrimidin-4-one 

In a pressure resistant, 10 mL- volume stainless 
steel vessel, 1.99 g (25.8 rnmol) of ammonium acetate, 
1-00 g (7.09 rnmol) of ethyl 5-amino-lH-pyrazole-4-carbo«:- 
ylate, 2.74 g (25.8 rnmol) of methyl orthoformate, and 5.0 
25 mL of methanol were heated at 130°C for 8 hours for per- 
forming a reaction. After the reaction was corqplete, the 
reaction mixture was cooled to room 1 temperature and con- 
centrated under reduced pressure, to give 0.85 g (yield 
after isolation: 88%) of 1, 5-dihydropyrazolo [3, 4-d] - 
30 pyrimidin-4-one as a black solid product. 

The l,5-ciLhydrqpyra2olo[3,4-d] -pyrimidin-4-one had 
the following properties: 

*H-NMR (DMSOds, 6 (ppm) ) : 3.35 (1H, brs) , 8.01. (1H, 
s), 8.13 (1H, s), 12.83 (1H, brs) 
35 CI -MS (m/e) : 137 (M+l) 
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